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(54) CONTAINER MADE OF RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure hermetical sealability without 
causing crack and damage of a container and to enable easy, sure heat 
sterilization by inclining a face being in contact with a cap on an opening 
so that it becomes lower from its inner perimetral edge to an outer 
perimetral edge and also specifying the angle of the inclination at the 
inner perimetral edge. 

SOLUTION: The internal wall of the opening of a bottle 31 which is 
covered with a cap comprising a sealing material 32 is formed in such a 
shape that when the bottle is hermetically sealed, the internal wall and 
the cap are in contact with each other at an angle 01 of 90 to 135° . In 
the case of an angle 91 of less than 90° , air bubbles tend to 
accumulate on a line 34 where the internal face 33 and cap are in 
contact with each other, with the result that a portion which is difficult 
to transfer heat applied during heat sterilization occurs. Also, a face 35 
being in contact with the cap on the opening is so inclined as to become 
lower from its inner perimetral edge 36 to outer perimetral edge 37. 
Further, the angle 02 of the inclination of the face 35 being in contact 
with the cap on the opening to the inner perimetral edge 36 is set 0° or 
more to less than 35° . Here, the angle 02 of the inclination of the face 

35 to the inner perimetral edge is an angle formed by the face 35 and the face 38 of the opening at 
perimetral edge 36. 
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CLAIMS 
[ClaimCs)] 

[Claim 1] It is the configuration to which the wall of opening of said bottle touches said lid at the include angle of 
90 — 135 degrees on the occasion of seal including the bottle made of resin, and the lid made of resin, the field 

which touches said lid of said opening among those, the container made of resin with which the tilt angle in 

the inner circumference edge of the field which inclines from a periphery edge so that it may become low toward 
the periphery edge, and touches said lid of said opening is characterized by being less than 35 degrees O times 
or more. 

[Claim 2] The container made of resin according to claim 1 whose field which touches said lid of said opening is 
flatness ranging from said inner circumference edge to said periphery edge and whose tilt angle in said inner 
circumference edge is 5 times [ less than 35 ] or more. 

[Claim 3] The container made of resin according to claim 1 whose field which touches said lid of said opening is 
a convex curved surface ranging from said inner circumference edge to said periphery edge and whose tilt angle 
in said inner circumference edge is O times [ less than 35 ] or more. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the container made of resin for filling up an eating— and— drinking 

article etc. with low temperature enough simple which can heat— sterilize. 

[0002] 

[Description of the Prior Art] as the container for being filled up with the eating— and— drinking article of liquids, 

such as various drinks, in recent years both containers made of resin, such as a PET bottle, especially a 

bottle and a lid although from viewpoints, such as a light weight, low cost, and simple nature, what is a 

product made of resin is evaluated by the consumer, and is used. [ many ] 

[0003] However, resin is inferior in physical reinforcement compared with ingredients, such as a metal and glass, 
and if the impression force at the time of screwing on or capping the bottle made of resin with the lid made of 
resin is made high, in order to cause a crack, breakage, etc., this impression force is restricted. Therefore, there 
is a trouble that it is difficult to acquire high sealing performance, without generating a crack, breakage, etc. of a 
container. 

[0004] In order to acquire high sealing performance, without generating a crack, breakage, etc. of a container, as 
shown in dra wing 1 The regio— oralis opening end face 15 of a bottle 1 1 becomes low toward the periphery edge 
1 7 to the inner circumference edge 1 6 (in addition, the height at the time of turning bottle opening to the bottom 
is meant as illustrated in a drawing in this specification with the location of a bottle effective area is "high", and 
"it being low".). An inclination is prepared and the container made of resin with which it was made for the 
sealant 1 2 of a lid and the opening end face of a bottle 1 1 to touch in this field is proposed conventionally. 
Moreover, as shown in drawing 2 , the container made of resin which established the inclination (26 27) in both 
the inner circumference edge of the regio— oralis opening end face 25 of a bottle 21 and the periphery edge is 
used conventionally. When these containers [ like ] are adopted, a crack, breakage, etc. of a container are not 
generated and sealing performance becomes good. 

[0005] However, in the case of such a container made of resin, in near the touching line (14 24) of the wall (13 
23) of a bottle, and a sealant (12 22), it is easy to produce a groove detailed opening. Such a groove opening will 
tend to be in a condition [ that air bubbles are attached there in the process of sterilization after seal although 
the sealing performance of a container was not influenced ], microorganisms, such as a fungus, are not ****(ed) 
by the liquid, but it is hard to transmit the heat applied on the occasion of heat sterilization, and it can become. 
Since a microorganism may breed even if sealing performance is not spoiled after that, when such a 
microorganism remains, in order to also sterilize enough the microorganism which is not ****(ed), it is necessary 
to perform sterilization of an elevated temperature and long duration comparatively. 

[0006] On the other hand, since deformation of a container will be caused compared with metal or a glass 
container if thermal resistance is inferior in the container made of resin and heat sterilization temperature is 
made into an elevated temperature, whenever [ stoving temperature / in the case of performing heat 
sterilization ] is restricted. The thermal conductivity of the container made of resin is also still lower. Therefore, 
with the container made of resin, when heat— sterilizing after filling up a container with an eating— and— drinking 
article, it is necessary to control temperature strictly and to sterilize by the long time, and there is a trouble that 
cost starts so that sterilization in the groove aforementioned opening etc. can also fully be performed and 
deformation of a container can be prevented. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the container made of resin 
which can acquire high sealing performance, does not produce a groove detailed opening in the container lumen 
after seal, but can ensure [ simple and ] heat sterilization, without generating a crack, breakage, etc. of a 
container. 
[0008] 

[Means for Solving the Problem] When this invention persons examined the survival microorganism at the time of 
heat sterilization processing in the container made of resin which has opening of various configurations in order 



to solve the above-mentioned technical problem, they completed a header and this invention for the ability of 
the container which has opening of a specific configuration to solve the above— mentioned technical problem. 
[0009] Namely, according to this invention, it is the configuration to which the wall of opening of said bottle 
touches said lid at the include angle of 90 — 135 degrees on the occasion of seal including the bottle made of 

resin, and the lid made of resin, the field which touches said lid of said opening among those, from a periphery 

edge, it inclines so that it may become low toward the periphery edge, and the container made of resin with 
which the tilt angle in the inner circumference edge of the field which touches said lid of said opening is 
characterized by being less than 35 degrees O times or more is offered. 

[0010] Moreover, according to this invention, the field which touches said lid of said opening is flatness ranging 
from said inner circumference edge to said periphery edge, and said container made of resin whose tilt angle in 
said inner circumference edge is 5 times [ less than 35 ] or more is offered. 

C0011] Furthermore, according to this invention, the field which touches said lid of said opening is a convex 
curved surface ranging from said inner circumference edge to said periphery edge, and said container made of 
resin whose tilt angle in said inner circumference edge is O times [ less than 35 ] or more is offered. 
[0012] 

[Embodiment of the Invention] It explains referring to drawing 3 , drawing 4 , etc. which illustrate the example of 
a concrete mode for the container made of resin of this invention hereafter. 

[O0 1 3] The container made of resin of this invention contains the bottle made of resin (31 41), and the lid made 
of resin. Especially as resin which constitutes these, it is not limited but various kinds of resin, such as 
polyethylene terephthalate (PET), polypropylene (PP), and polyethylene (PE), can be used. The gestalt of the lid 
made of resin should be limited especially when opening of a bottle could be sealed, but it should be made into 
various kinds of gestalten which can cover opening by screwing or capping, and should fabricate the lid and the 
sealant as a thing of one, including the sealant (32 42) illustrated in drawing 3 and drawing 4 . In drawing 3 and 
drawing 4 , although the sealant is illustrated as a thing of the same dimension as the outer diameter of bottle 
opening, it can also be made C what is larger than this or ] small. In addition to the quality of the material which 
can constitute bottles, such as PET, PP, and PE, etc., polystyrene (PS) etc. can be used although especially the 
quality of the material of said sealant is not limited. 

[0014] In the container made of resin of this invention, the wall (33 43) of opening of a bottle (31 41) is a 
configuration which touches a lid at the include angle of 90 — 135 degrees on the occasion of seal. The range of 
the angle theta 1 which the sealant (32 42) contained in a wall (33 43), the body of a lid, or a lid specifically 
makes is 90 — 135 degrees, and it can be preferably made into 90 — 1 20 degrees, the line (34 44) top by which a 

wall (33 43) and a lid touch when theta 1 is less than 90 degrees air bubbles collecting being easy 

the heat applied on the occasion of heat sterilization transmitting being hard the part to obtain arises, 

when exceeding 135 degrees, the reinforcement of a point falls and there is un— arranging, such as becoming easy 
to cause the trouble on quality control. 

[001 5] In addition, although the field (35 45) which touches the lid of opening of a wall (33 43) and a bottle makes 
a right angle or an acute angle in the inner circumference edge (36 46), a wall (33 43) touches a lid at an angle of 
said specification substantially, and as long as it can prevent air bubbles collecting, it can be made into the 
configuration which beveled the inner circumference edge. 

[001 6] the field (35 45) which touches the lid of opening of a bottle in the container made of resin of this 

invention among those, from a periphery edge (36 46), it inclines so that it may become low toward the 

periphery edge (37 47). In this specification, the height at the time of turning bottle opening to the bottom as 
above— mentioned with the location of the field of bottle opening is "high" and "it being low" is meant. It is 
desirable to use it as the angle of less than 45 degrees 5 times or more, although especially the angle theta 3 
that the line (39 49) which connects the inner circumference edge and the periphery edge makes with the field 
(38 48) of opening of a bottle is not limited. 

[001 7] In the container made of resin of this invention, the tilt angle in the inner circumference edge (36 46) of a 
field (35 45) is O times [ less than 35 ] or more. The tilt angle in the inner circumference edge of a field means 
the angle theta 2 which a field (35 45) and the field (38 48) of opening make in the inner circumference edge (36 
46) here. 

[O0 1 8] Although especially the mode of the field which touches the lid of opening in the container made of resin 
of this invention is not limited, it can make a field 35 flat ranging from said inner circumference edge to said 
periphery edge as specifically shown in drawing ;_3 . That is, in this case, if the field 35 has circular opening, it will 
serve as a configuration of a truncated— cone configuration. In this case, the angle which a field 35 and the field 
38 of opening make turns into a tilt angle. Thus, when the field which touches the lid of opening is flat, angle 
theta 2 needs to serve as an include angle exceeding O times, and it is desirable that it is [ 5 times or more ] 
less than 35 degrees. 

[001 9] Moreover, a field 45 can also be made into a convex curved surface as shown, for example in drawing 4 . 
In this case, as for said tilt angle theta 2, it is desirable to use it as the angle of less than 45 degrees 5 times or 



more, although especially the angle theta 3 that the line 49 which can take O times or more for less than 35 
degrees, and connects the inner circumference edge 46 and the periphery edge 47 makes with the field 48 of 
opening of a bottle is not limited. 

[0020] Furthermore, a field 55 can also be made into a convex polygon— like configuration as shown, for example 
in drawing 5 . It is desirable to use it as the angle of less than 45 degrees 5 times or more, although especially 
the angle theta 3 that the line 59 which can make said tilt angle theta 2 less than 35 degrees O times or more 
also in this case, and connects the inner circumference edge 56 and the periphery edge 57 makes with the field 
58 of opening of a bottle is not limited. 

[0021] Heat sterilization can be presented with it after the container made of resin of this invention fills up a 
bottle with eating— and— drinking articles, such as a soft drink and soup, and sealing with a lid. Although the 
container made of resin is screwed on or capped with the lid made of resin and there are a stamp examining 
method using the agar medium as the microorganism test approach in opening of the container made of resin 
after sterilization processing, a multistory agar— medium method for cap— seal material, etc. Even if the container 
made of resin of this invention does not apply a superfluous elevated temperature, when it inspects by these 
approaches [ like ] etc. after heat sterilization processing, the microorganism which remained shall not be 
checked in said groove opening. 
[0022] 

[Effect of the Invention] Since high sealing performance can be acquired and the container made of resin of this 
invention does not produce a groove detailed opening in the container lumen after seal, without generating a 
crack, breakage, etc. of a container, even if it does not apply a superfluous elevated temperature, it can perform 
sufficient heat sterilization simple, and can prevent generating of a microbial contamination product. Therefore, it 
is useful as a container made of resin for being filled up with eating— and— drinking articles, such as a soft drink 
and soup. 
[0023] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited 

to these. 

[0024] 

[Example 1] It had the configuration of opening typically shown in drawing 3 , and the tilt angle theta 2 is 30 
degrees, and the container made of resin which is the capacity of 500ml was prepared. 

[0025] A lactic acidity drink solution (R. Brix 1 1 .0, pH3.5, 0.2% of acidity) is heated to 85 degrees of solution 
temperature C. 500g heat restoration is carried out at said 20 containers made of resin, respectively. After 
screwing on the lid made of resin which carried out inside wearing of the cap— seal material (phi24.3mm) which 
0.5ml (3x1 04 pieces/(ml)) of spore suspension which molds beforehand (Penicillium fumiculosum ATCC— 9644) 
was made to adhere, and carried out the air dried The container made of resin was inverted immediately and it 
held for 30 seconds. Then, it returned to right and cooled to 25— degreeC, and 25 degrees was saved for 

21 days in a plane C constant temperature. After retention period termination, each container 20 made of resin 
cap— seal material was taken out, and it laid into the petri dish, respectively. After carrying out multistory until 
cap— seal material was immersed in the potato dextrose agar medium (EIKEN CHEMICAL CO., LTD. make) on it 
and it was covered, it cultivated for 25— degreeC and five days. Consequently, growth of mold was detected from 
no cap— seal material. 
[0026] 

[The example 1 of a comparison] It had opening of the configuration where a periphery edge is higher than an 
inner circumference edge typically shown in drawing 1 , and theta 4 is 30 degrees whenever [ tilt— angle ], and the 
container made of resin which is the capacity of 500ml was prepared. 

[0027] A lactic acidity drink solution (R. Brix 1 1 .0, pH3.5, 0.2% of acidity) to 85 degrees of solution temperature C 
after heating 500g heat restoration is carried out at said 20 containers made of resin, respectively. After 
screwing on the lid made of resin which carried out inside wearing of the cap— seal material (phi 24. 3 mm) to which 
it adhered and the air dried of the ************ 3x1 04 piece/ml0.5ml which molds beforehand (Penicillium 
fumiculosum ATCC— 9644) was carried out The container made of resin was inverted immediately and it held for 
30 seconds. Then, it returned to right ******, and cooled to 25— degreeC, and 25 degrees was saved for 21 days 
in a plane C constant temperature. After retention period termination, each container 20 made of resin cap— seal 
material was taken out, and it laid into the petri dish, respectively. After carrying out multistory until cap— seal 
material was immersed in the potato dextrose agar medium (EIKEN CHEMICAL CO., LTD. make) on it and it was 
covered, it cultivated for 25— degreeC and five days. Consequently, growth of mold was detected from the inner 
circumference edge of the opening edge of all cap— seal material. 
[0028] 

[Example 2] It has the configuration of opening typically shown in drawing 4 , and the container made of resin 
whose tilt angle theta 2 is 1 2 degrees, whose theta 3 is 30 degrees and which is the capacity of 500ml was 
prepared. 



[0029] 100% reduction orange juice (R. Brix 12.0, pH3.80, 0.7% of acidity) of fruit juice to 85 degrees of 
temperature of goods C after heating 500g heat restoration is carried out at said 20 containers made of resin, 
respectively. After screwing on the lid made of resin which carried out inside wearing of the cap— seal material 
(phi24.3mm) to which it adhered and the air dried of the 0.5ml (3x1 04 pieces/Cm I)) of the spore suspension which 
molds beforehand (Penicillium fumiculosum ATCC -9644) was carried out The container made of resin was 
inverted immediately and it held for 30 seconds. Then, it returned to right and cooled to 25— degree C, 

and 25 degrees was saved for 21 days in a plane C constant temperature. After retention period termination, 
each container 20 made of resin cap— seal material was taken out, and it laid into the petri dish, respectively. 
After carrying out multistory until cap— seal material was immersed in the potato dextrose agar medium (EIKEN 
CHEMICAL CO., LTD. make) on it and it was covered, it cultivated for 25— degreeC and five days. Consequently, 
growth of mold was detected from no cap— seal material. 
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DESCRIPTION OF DRAWINGS 
[Brief" Description of the Drawings] 

[Drawing _ 1 [] It is the sectional view showing an example of the opening edge of the regio oralis of the 
conventional container made of resin. 

[Drawing 2] It is the sectional view showing another example of the opening edge of the regio oralis of the 
conventional container made of resin. 

[Draw ing 3] It is the sectional view showing an example of the opening edge of the regio oralis of the container 
made of resin of this invention. 

[Drawing 4] It is the sectional view showing another example of the opening edge of the regio oralis of the 
container made of resin of this invention. 

[ Draw ing 5] It is the sectional view showing another example of the opening edge of the regio oralis of the 
container made of resin of this invention. 
[Description of Notations] 

11, 21 , 31 , 41 , 51 : The bottle made of resin 

12, 22, 32, 42, 52: Cap-seal material of the lid made of resin 

13, 23, 33, 43: The wall of opening of a bottle 

14, 24, 34, 44: The line by which a bottle wall and cap— seal material touch 

1 5, 25, 35, 45, 55: The field which touches the cap— seal material of opening 

16, 36, 46, 56: Inner circumference edge 
26: The inclination of a periphery edge 

27: The inclination of an inner circumference edge 

17, 37, 47, 57: Periphery edge 

38, 48, 58: The field of opening 

39, 49, 59: The line which connects the inner circumference edge and the periphery edge 
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coo i 7i ^^mcommwmm \c ^ v - -r ^ . 1(35, 4 

5)£OP^I^I^4^(36. 46) tC*D^^^f4^^\ OjSJ^_L3 5 
t±s l*lMJ*ifc3ffiK36. 46) tc4o^>-TM(35. 45) tlP©l(38, 

48) t^^-r^ 0 2 ^t^ 0 

coo i si ^^mcommmmwsi^zs^ ^ . r^ip©Mtc 
m^-^mco mm & . ^tcre^^?*!^^*^ j^a^icfct^u 
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com-^m3bi±^ mo^p^m-c &>nt£\ Fim^mvzcomix 

ti&:Z> 0 ^ com^r ^ ®35 f^p (DS38 h ^^^^ ^014 

ntifs:^> 0 ^co^^ izimricomi^m~$-z>m&^m~e&>z> 

iM^, ^ 0 2 O^^r^S^^^JS^^^^^^fe 9 . 

5Jt^±3 5 § <!l W ^ t V\ 

COO 1 91 3c /i. ^JJ^t^EI 4 tC^-TiSD S45^rt£h^O 

ftffit^r^ c t fe-etSo do»a^ MfB«?4^ 0 2 

48 bUSi^rfkQ 3^. !^FtcRS^^*X^:V*V 5gJX±4 5 
CO O 2 Ol ^^tc. ^(J^ t^EI 5 ^IT }M K) . l5J55^^ 

^ mttcodhttcomtt hL^-^ c: fe^tSo 

tufBf^f4^ 0 2 ti. O ^J^._h 3 5 S^rrS^lT^ d t^T? 
Hf. ^^1^4^56 ^^^^iffi57^^r^^r«S59*V ^ 

co o 2 ii ^^mcommmmm^ mminxm, ^ ^ 
n-oym^^h^^ h^^s±Sbfd^ Mtc^o^^tu-r^ 

CO O 2 21 

^^mmmco^^ttf&^^m&mttco^imzt^iszi: 

COO 2 31 
C o O 2 4 1 

immm 1 1 Ei3 ^i^t^^n^^poffm^w 
mf4^ 0 2^3 o 0 -ezb ^ . mm 5 o o m 1 co mm 

c o o 2 5 1 ?L'\3iM'\3i%Kmmm c r . b r i x 11. 

0 s p M 3 . 5 . O . 2 % ) ^r^r^ 8 5 ° C ^ -t?*P 

i^au. Hut 2 o ^^-£-tx^>x 5 o o g m^.m 

^7 tf CPenici 1 1 ium fumicu 
losum ATCC — 9644) con&^Mmm C 3 X 

1 o^m^m i ) o. 5mi &ttm ^ ^m.^ ^^trcz ^ -V 

-J^z^— Jlstt (<D24. 3mm) 



l. 25 0 i sr^#L/c 0 ^^a^r^^ 

"T^tC £§^ffiy^#§ 2 O ^ /I'M 

[0 0 2 6] 

0 D . 5 O O m I O^g^^ts^EW^U L/cc 

CO O 2 71 ?L'f£gH£^*4*§7& CR- B r i x 11. 
CK pH3. 5. t&JM O . 2%) -^r^rU 8 5° C ^ t?*P 

mmmmm^m 2 o ^tc-^^a-^tr 5 o o g m^E 

iMl^^ ^it>^3\£ CPenici 1 1 ium fumic 
ulosum ATCC — 964 4) CDft&^ftBMyfc < 3 
x 1 0*im/m 1 ) 0 . 5ml^fLM^-y:^t 

juu Co z 4 . 3mm) p^m^« r^mmm 

L. 2 5° C'lWrM^^-^2 1 SP s ^L/c 0 f^^SHRim 

^h^xhD-xs^igift c^^Ht^ c**) ay) 

CO O 2 81 

L. fi^0 2AM 2° T*<g>*9. 0 3^30° "^^^>. 
O O m 1 ^^gay^^^t^ffiy L/io 
[O O 2 9] 3lY\- 1 O O %Jl7t^ U^^^jx — ^ (R. 
Brix 12. O. pH3. 8 O. mm. O - 7 %) ^ 
p n pS8 5° C ^"^jbP^^tC iufg^iiSy^§g 2 O^Mc-^- 
rt^rL 5 O O g^^Et^L. ^46*^ CP e n i c i 1 1 
ium fumiculosum ATCC — 964 
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4 ) C 3 x 1 O 4 mXrcy 1 ) O . 5 m I ^ 

Mbfig^t/c^t >y CO 2 4. 3 mm) 

ML 2 5 ° C m L . 2 5 ° C'ISrU^4^2 1 HPd! 

C^Wfb^ Of*) SO ^ ^p-v 7 y^-M^LT 
70 l^n§S^llL/-di(C2 5° C. 5 0^*L/c o 

[03] ^5%mcommm¥&-Wicr) □ 31$ <d he □ $&cd~m ^ ^ 

11, 21, 31. 41, 51: ^fl&aa^ 

12, 22, 32, 42, 52: ^Jlg^^O^P-V y~^^ 

13, 23, 33, 4 3: ^ h sV<T>mt3CO[*im 

14, 24, 34, 44:^ h Jlsfamtl^F^ V ^Ss—sU 

so u^^m-r^>m 

15, 25, 35, 45, 55: PfflPO^-V y 7°^>-;l^ 

16, 36, 46, 56: \Hmm%& 

2 6 : ^imm^comm 

2 7 : P^^I^g[5tO{TO4 

17, 37, 47, 57: &{mM%ft 

3 8, 4 8, 5 8: PjflP^S 

3 9, 4 9, 5 9: fHfflm*ffi^wmm%%^z£%g&mi. 
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